Introduction
Cities are diverse and complex and there are many ways to describe and understand them (Kropf, 2009) . Typo-morphological tradition in urban morphology (see historicogeographical and typo-processual approaches in Kropf, 2009; see Conzen, 1960; Whitehand, 2001; Cataldi et al. 2002; Cataldi, 2003) looks at historical emergence of urban forms and typological consistencies (variations of generic urban patterns). The methodology is to identify and dissect various urban elements (Moudon, 1997, p.3; see Conzen, 1960; Lynch, 1960) or to recognize and abstract urban Alexander, 1979) . The morphologists in the spatial analytic approach (in Kropf, 2009; see Harris, 1965; Batty, 1976; 2005) build urban models and symbolical representations of measurable factors as n-dimensional space and aggregation of N individuals in interaction (Chadwick, 1971) . Swedish typo-morphology has a long tradition (Abarkan, 2009; 2013) . Many morphologists argue that Swedish neighborhood typology explains not only residential density, Floor Space Indices (FSI), etc. (Rådberg 1988; Rådberg & Friberg 1996) , but also social structure and development tendencies (Engström et al. 1988 (Engström, 2008) . This paper studies the city of Karlstad by combining typo-morphological methodology and statistical analytics. The analysis shows that many urban form factors (residential and employment density, mix of residences and jobs, Floor Space Indexes (FSI), location, neighborhood type (as a nominal composite variable). The neighborhood typology can be applied to cluster urban form variables or in urban modelling to discuss urban futures from a perspective of typological processes or process typologies (Kropf, 2001) . The approach can be used in typo-morphological tradition to methodology.
The following section outlines the problem formulation and research hypothesis about neighborhood type. The methodology is and discuss the typo-morphological study of Karlstad and the results of the statistical analyses of neighborhood type. The last section includes conclusions and directions for a future research.
Problem formulation and research hypothesis
Major social, economic or technological revolutions (industrialization, welfare state or neoliberalism; steel, concrete, asphalt technologies and prefabrication; railways and trains, expressways and automobilism, computers, digitization and automation, etc.) trigger development cycles, building booms which are followed by slumps (Whitehand, 1987) . Neighborhoods who emerge during building booms incorporate and display similar architectural styles and plan elements, urban design coding, building and transportation historical era. These neighborhoods become morphological consistent artefacts imbedded in the city.
Society creates architectural styles and neighborhood types in order to simplify communication and promote values (Franck repulsive to different strata of the population. Individuals sometimes choose and live in their favorite neighborhood type and sometimes their preference. The taste for housing triggers social mobility and grouping of 'housing classes' (Rex and Moore, 1969; Rex, 1971) . Bourdieusien conceptualization of social class by taste helps to understand housing classes. Social classes are groups of agents who occupy similar positions in social space and who, being placed in similar conditions and subjected to similar conditionings, have every likelihood of having similar dispositions and interests and therefore of producing similar practices and adopting similar stance (Bourdieu, 1985, p.725) .
Developers create typical homes and periods which are appealing to individuals and households. They dictate a housing supply. Typical homes and neighborhood types have particular combinations of physical elements and patterns which produce morphological consistencies, which attract particular population strata. When an individual or household looks for a residence they dream of a particular home and neighborhood. The dream house or apartment is often shared by a group of individuals with similar taste. When home and neighborhood it becomes a housing class. Housing classes in typical neighborhoods are often distinctive social groups with similar social and economic characteristics, lifestyle and behavior ( Figure 1A ). The lifestyle and behavior, e.g. mobility, are often supported or hindered by physical elements of urban form (parking standards, street design etc.). The research hypothesis is that neighborhood type incorporates a range of physical (urban form) variables due to morphological consistencies in historical evolution of cities and indirectly even socioeconomic and demographic variables as a class formation ( Figure 1B ). methodology to analyze the research hypothesis.
Methodology
The typo-morphological and spatial analytic differently. Methods as surveys, observations dimensions as cluster or factor analysis are preferred in the second tradition. It is not even though there are morphological analyses which use descriptive statistics for example for parameters of lots and building footprints (Hall, 2008; 2010) or street patterns parameters (Southworth and Owens, 1993; Southworth and Ben-Joseph, 1997) . The following two subsections describe the typo-morphological and statistical method used in the Karlstad's study.
Typo-morphological method
There no right or wrong methodology to classify neighborhood into a typology (Marshall, 2005) . There are no two identical neighborhoods in one city. There is never an ideal match between neighborhoods of one type. The creation of neighborhood typology is basically pattern matching based on exploration of the historical evolution of the city, generalizations and abstractions.
historical periods. The cities comprise of few hundred generic patterns in many variations abstract genotypes and their compilation in neighborhood typology is typically based on: 1) combinations of plan elements (streets, lots and buildings); 2) historical layering of the urban fabric; and 3) building and land utilization (Conzen, 1960; Whitehand, 2001; Birkhamshaw and Whitehand, 2012 ; Figure  2A ). Neighborhood type is often a combination of these elements (illustrated on Figure  2B ). Even though there are many possible combinations, only few of them are viable. A combination of a single house (A), a grid street layout (B or C) and a lot division type A would combinations of elements are preferred in different historical periods. A neighborhood prototype emerges in certain historical era and if it becomes fashionable as housing solution it is replicated. These neighborhood types study of Wester European cities, or Southworth and Ben-Joseph (1997) for evolution of streets in American towns and cities or the transformation of the main street to a shopping mall (Southworth, 2005) ). Swedish typo-morphology has a long tradition (Abarkan, 2009; 2013) . Many municipalities (like Stockholm and Malmö) use neighborhood typologies as a background for design codes or building regulations (SBK, 1997; 2000) . The report "Denser Stockholm" illustrates typological processes for typolevel (SLL, 2009). Neighborhood and building typologies have been developed in Sweden by: 1) architectural styles (Björk et al., 1983; ; 2) design codes and planning paradigms (Rådberg, 1988; Rådberg and Friberg, 1996) ; and 3) the socioeconomic epochs (Engström on building type, architectural detail, façade design and building materials. Rådberg's (1988) hypothesis is that neighborhood type (Rådberg and Johannson 1997; Rådberg, 2000) . In the book "Svensk tätort" (Engstrom et al., 1988 ) the social aspect (population structure and development) and functional dimension was directly associated with the physical factors of built form. The following research showed systematic changes in function and social structure based on physical characteristics. Swedish town centers have long lost some activities during the welfare state redevelepments, but populated city centers and get additional activities (Engström and Legeby, 2001; Engström, 2008) . The presented Swedish neighborhood typology (Figure 3 ) is developed by combining (Engström et al. 1988; Rådberg 1988; Rådberg & Friberg 1996; SBK, 1997; 2000) . The typical traditional (preindustrial) Swedish city dispays organic or rectangular street grids with wooden or stone houses organized in city blocks. The names 'trästad' ('wooden city'; Figure 3A ) or 'stenstad' ('stone city'; Figure 3B ) denote these neighborhood types. The medieval cities were surrounded by villages with detached houses scattered organically in the landscape ( Figure  3C ). These villages became urbanized with the rapid motorization in the second half of the 20th century. The industrialization produced a very dense urban core, an expansion of the medieval 'stone city' (Figure 3D-E) . In a same time, it created an urban fringe of industrial zones, institutional (healthcare and education) and sports complexes ( Figure 3G-I) . The 'trägårdstad' or 'garden city' ( Figure 3J ) and its residential suburban 'villastad' or 'city with villas' (Figure 3K ) emerged along the century. The modernist movement and Nordic welfare state inspired the biggest building boom in Sweden in the mid-20th century. The experimental early modernist apartment blocks emerged on the edges of the old cores and in the suburbs from the 1930s. In the 1950s the functionalist city ( Figure 3N ), so called ABCcity, mainstreamed. In ABC, A stands for and industrial zones), B for 'bostadsområde' or 'residential areas' with apartment blocks ( Figure 3P ) or row houses ( Figure 3T ) and C for 'community centers' ( Figure 3O ). In this period parts of the old cores in the small or large cities were modernized ( Figure 3M) entire region. From the 1970s a new type of residential suburbs with single detached houses ( Figure 3S ) emerged. The urban sprawl was followed by external shopping malls (Figure two decades is to develop new postmodernist neighborhoods ( Figure 3W ) on the industrial fringes of the old cores. In the same time the predominantly commercial old cores are refurbished to increase the number of residents. Table 1 summarizes the characteristics of the different neighborhood types in respect to historical period, street layout, building type, dominant function and daily activity and transportation technology.
The method in the typological study includes creation of typology, surveying, recognition and matching the existing urban patterns in Karlstad with the proposed typical neighborhoods were mapped in Geographic Information Systems (GIS) software (ArcGIS).
Statistical method and data
Analysis of variance (ANOVA) was conducted to examine the geocoded typical neighborhoods. ANOVA is a collection of statistical models used to analyze and compare means and the variation of means between groups (in this case neighborhood types). To assess the research hypothesis a general linear model [1] is proposed for neighborhood type as a nominal variable (SPSS uses an anchor of the reference group and makes this group redundant in the model): Density as number of residents, jobs and neighborhood area) are available through the statistics. The network and Euclidean distances were calculated in meters with Network Analyst in ArcGIS. Network dataset was created with the street network and shortest distances were calculated from the centroid of the neighborhood to the city center of Karlstad Network Analyst calculates the network distance in meters and creates a shortest line from the origin to the destination which allows to calculate Euclidean distance. The AMPAK statistical package includes number of employed and number of residents in respect to job type. The income was calculated by multiplying the average salary per job type with number of jobs and employed residents per job type. The sum was then divided by the total number of jobs and employed residents to calculate the average salary as Neighborhood Gross Product (NGP).
Typo-morphological study of Karlstad
Karlstad is a small Swedish city with around 60000 inhabitants. It is a vibrant business hub old core of Karlstad ('stenstad') is surrounded by 'cities with villas'. As many small Swedish cities, Karlstad grew rapidly in the second half of the 20th century. The expressway E-18, the the delta of Klarälv. Many of the neighborhoods developed with good access to E-18. Three 'modernist cities' ('funktionalistisk stad') surround the old core (with IDs 17, 53 and 36). These 'modernist cities' have typical community centers which have satellites on industrial zones and external shopping centers, etc.) around them. The map also shows that there are patches of urban areas which cannot (Figure 3) . Generally, the proposed typology is applicable to classify large part of the city. Rådberg & Friberg 1996; SBK, 1997; 2000) focus in greater detail on residential areas. The sample size is usually smaller for commercial or industrial whereas slightly larger for residential (between 5 and 13). The sample size is small for valid statistical analyses.
Statistical analyses of neighborhood type

Neighborhood type and density
population and built environment density. The one-way between subject ANOVA in SPSS and residents) density (F (13,85) = 13.818, p < between subject ANOVA for built environment effect for residential FSI (F (13,85) = 13.376, 0.606). The charts on Figure 5 illustrate the relationships jobs vs. residents, commercial vs. residential FSIs, and population vs. built density.
Neighborhood type and location (distance from Karlstads's city center)
The descriptive statistics for location are presented on Table 5 . The standard deviations are often comparably small in respect to the mean. It is striking that the Euclidean amd network distances between the centroids of the 'modernist community centers'
of Karlstad deviate very little. They are basically like satellites on a same circular path around the old core. Table 6 presents the ANOVA table for Euclidean and network distance to the center. The one-way between subject ANOVA in Figure 7 illustrates the directness relationship between Euclidean and network distance.
Typo-morphological map of the neighborhoods in Karlstad
Neighborhood type and income
The descriptive statistics for income as average salary are presented on Table 7 . The standard deviations are often, especially for the residential neighborhood, comparably small in respect to the mean (roughly 1000 Swedish crowns which corresponds roughly to 100 Euros).
The ANOVA table for income as average Table 8 The one-way between subject ANOVA in SPSS shows a statistical other variables. Figure 7 shows the distribution of values by different neighborhood types on a scatter plot.
Conclusion
Even though the sample of neighborhoods from the city is rather small (N = 85), the physical (urban form) parameters (Table 9) . 
